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(57) [Abstract] 

[Problems to be Solved by the Invention] 

optical fibre which extends from tip portion of optical 
connector plug it lines up in the high precision it to be 
possible, preferred optical connector plug is proposed to 
narrow pitch. 

[Means to Solve the Problems] 

V groove 2 of substrate 1 corresponding to this, with V 
groove 4 of the substrate 3 which is provided in tip vicinity of 
optical fibre strand 6a work direction posterior edge point of 
clamping part of optical fibre strand 6a (point A ) with, 
between workdirection front edge point (point B ) of adhesive 
fixture part of optical fibre strand 6a in V groove 2 of the 
substrate 1, deflection of optical fibre strand 6a occurs. 

With optical connector of system which connects optical fibre 
6,6 of pair directly, with load which occurs due to deflection 
of optical fibre strand 6a,close adhesion of each end face of 
optical fibre strand 6a,6a of pair is done. 

As a result, connection loss is small, at same time, connection 
of optical fibre 6,6 of pair where reflected return light is little 
can beactualized. 



Page 3 Paterra® InstantMT® Machine Translation (U.S. Pat. Ser. No. 6,490,548; Pat Pending Ser. No. 10/367,296) 



(1 

* 



JP1998227948A 



1998-8-25 








Claims 

itmm i] 



«I=**1IMB*7W/«D*»»0!>-K$*IrI 

mess i v aiicfcit*fHB* 

7T-f/<a>S3e»a>*^*fRiim«|jiaa)iH-e, m 

Eft^T-f/^iiiWB* 2 *«cd v mmmiz 
mi *a 3] 

ttU^o.WE^r-f/^tib^inE* 2 

»«©aaij:yi*3flii:a*«jB-cfti**it*c 



[Claim(s)] 
[Claim 1] 

V groove which is provided in first substrate corresponding to 
this, with V groove of second substrate which is provided in 
tip vicinity of optical fibre thework direction posterior edge 
point of clamping part of aforementioned optical fibre and 
work direction front edge point of fixture of aforementioned 
optical fibre in V groove of aforementioned first substrate 
between, deflection isgenerated in aforementioned optical 
fibre optical connector plug Q which is madefeature 

[Claim 2] 

When aforementioned optical fibre bends with work, 
aforementioned optical fibre contacts sidewall of V groove of 
aforementioned second substrate, atsame time, center of 
aforementioned optical fibre from surface ofaforementioned 
second substrate is kept with state which becomes the inside 
optical connector plug 0 which is stated in Claim I which is 
madefeature 

[Claim 3] 

Before engaging when aforementioned optical fibre is linear, 
theaforementioned optical fibre contacts sidewall of V groove 
of theaforementioned first substrate, at same time, center of 
theaforementioned optical fibre from surface of 
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aforementioned second substrate iskept with state which 
becomes inside optical connector plug Q which is statedin 
Claim 1 which is made feature 

[Claim 4] 

With vicinity of fixture of aforementioned optical fibre, slit 
wasformed to perpendicular direction vis-a-vis V groove of 
aforementioned first substrate optical connector plug Q which 
is stated in Claim 1 which is made feature 

[Claim 5] 

taper was formed to work direction rear edge side of V groove 
of theaforementioned second substrate optical connector 
plugo which is stated in Claim 1 which is made feature 



[Description of the Invention] 
[0001] 

[Technological Field of Invention] 

this invention applicable is something regarding structure of 
optical connector plug in optical fibre of narrow pitch of 0.25 
mm extent. 

[0002] 

[Prior Art] 

Referring to Figure 12 concerning conventional optical 
multiple core connector, youexplain. 

[0003] 

Optical multiple core connector configuration is done plug 
2 1 ,2 1' of pair by engagingto adapter 30. 

[0004] 

Regarding plug 21, optical fibre 22 which possesses optical 
fibre strand 22a is locked by fixed substrate 23, work arm 24 
is locked to both sides of fixed substrate 23. 

In work arm 24 , it can provide recess 25 in outside, can 
provide protrusion 26 in tip vicinity of inside, in addition, 
guide protrusion 27 isprovided in posterior edge of outside. 

V-shaped groove substrate 28 where optical fibre strand 22a 
is fixed is locked in fixed substrate 23 ,furthermore, sheath is 
done plate 29 which is locked optical fibre strand 22a * 
optical fibre 22 and V-shaped groove substrate 28. 

[0005] 

Regarding adapter 30, micro ferrule fixed substrate 34 is 
locked to center of surface of substrate 31. 
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V-shaped groove substrate 32 where micro ferrule 35 is fixed 
is locked in micro ferrule fixed substrate 34 , inaddition, 
deflection arranging member 38 which is arranged in both 
sides of micro ferrule 35 is locked. 

In both side surfaces of micro ferrule fixed substrate 34, it can 
provide convex portion 33 in center, caninstall plate spring 37 
in both sides of convex portion 33, in addition, L slot 36 
isprovided in both ends vicinity. 

Furthermore, guide piece 39 is provided in four corners 
vicinity of surface of the substrate 31. 

[0006] 

plug 21 you engage to adapter 30, following way it does. 



plug 21 to direction of double dotted line it falls to top of the 
substrate 3 1 . 

When plug 21 after this is pushed to left direction, protrusion 

26.26 deviatingfrom work of L slot 36,36, work arm 24,24 is 
guided by L slot 36,36, inaddition when, guide protrusion 

27.27 is guided by guide piece 39,39, tip of work arm 24,24 
pierces in convex portion 33,33 and hits, it stops plug 21. 

This time, optical fibre strand 22a is inserted in micro ferrule 
35, as for tip of the plate spring 37,37 engages to recess 25,25. 

[0007] 

When plug 21 ' you engage to adapter 30 in same way as plug 
21, it completes connection of optical multiple core connector. 

[0008] 

[Problems to be Solved by the Invention] 

Regarding plug of aforementioned conventional optical 
multiple core connector, because distance to tip of optical 
fibre strand is long considerably from the fixture of optical 
fibre strand, as for tip of multiple optical fibre strand, 
deficiency thatoccurs, slips from desired direction, when it is 
a narrow pitch of theespecially 0.25 mm extent, hindrance is 
large. 

[0009] 

Then, this invention improves deficiency of plug of 
aforementioned conventional optical multiple core connector, 
optical fibre which extends from tip portion of the optical 
connector plug lines up in high precision to be possible, it is 
somethingwhich it tries to propose preferred optical connector 
plug to narrow pitch. 

[0010] 



Page 6 Paterra® InstantMT® Machine Translation (U.S. Pat. Ser. No. 6,490,548; Pat. Pending Sen No. 10/367,296) 



( 



JP1998227948A 



1998-8-25 



x;u-;u 35 v 32 A<@££ 

*ifcfct5*»S.»*t 38 4<HS**iTl^o 

■7^P7i;u— ;u@^ *fi 34 <DB5ffllffil::i4* 
**lcdbgp 33 A<16ltbtt, dbSP 33 Qffifll^K 

37 tfB y ttit&tu KiBttiEi:: l ¥ 

,1 36 3Wlt&*lTL^*. 

MIC, gft 31 ©afflCDHBttiSfcff'f Kfi 39 

[0006] 

21 &7&Zf$ 30 |C«^-r*l=l*. *0> «fc 

21 S~ jfi««a>*G)'>>*«31 <D±E* 

ZO)'&7=7<f 21 ££*fi|^lWi:. ^® 26,26 
t>< L 36,36 iflDfltefr &*MlT. tK^MSP 
24,24 It L 36,36 K*fc. *fc* *T-f K 
£jg 27,27 l*#-f Kfr 39,39 CZ^HrStU tt£ 
RIB 24,24 CO fttttfdhflS 33,33 iCgMrSfc**:* 
Zfy? 21 liffiW*. 



C(Dt*.*7T-f/<*« 22a \frW7a7iL)\, 
-;U 35 IC#A**U«/<* 37,37 (DSfcJffifiQfl 
SB 25,25 (C&^-f 

[0007] 
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[0009] 

[0010] 



V-shaped groove substrate 32 where micro ferrule 35 is fixed 
is locked in micro ferrule fixed substrate 34 , inaddition, 
deflection arranging member 38 which is arranged in both 
sides of micro ferrule 35 is locked. 

In both side surfaces of micro ferrule fixed substrate 34, it can 
provide convex portion 33 in center, caninstall plate spring 37 
in both sides of convex portion 33, in addition, L slot 36 
isprovided in both ends vicinity. 

Furthermore, guide piece 39 is provided in four corners 
vicinity of surface of the substrate 3 1 . 

[0006] 

plug 21 you engage to adapter 30, following way it does. 



plug 21 to direction of double dotted line it falls to top of the 
substrate 31. 

When plug 21 after this is pushed to left direction, protrusion 

26.26 deviatingfrom work of L slot 36,36, work arm 24,24 is 
guided by L slot 36,36, inaddition when, guide protrusion 

27.27 is guided by guide piece 39,39, tip of work arm 24,24 
pierces in convex portion 33,33 and hits, it stops plug 2 1 . 

This time, optical fibre strand 22a is inserted in micro ferrule 
35, as for tip of the plate spring 37,37 engages to recess 25,25. 

[0007] 

When plug 21' you engage to adapter 30 in same way as plug 
21, it completes connection of optical multiple core connector. 

[0008] 

[Problems to be Solved by the Invention] 

Regarding plug of aforementioned conventional optical 
multiple core connector, because distance to tip of optical 
fibre strand is long considerably from the fixture of optical 
fibre strand, as for tip of multiple optical fibre strand, 
deficiency thatoccurs, slips from desired direction, when it is 
a narrow pitch of theespecially 0.25 mm extent, hindrance is 
large. 

[0009] 

Then, this invention improves deficiency of plug of 
aforementioned conventional optical multiple core connector, 
optical fibre which extends from tip portion of the optical 
connector plug lines up in high precision to be possible, it is 
somethingwhich it tries to propose preferred optical connector 
plug to narrow pitch. 

[0010] 
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[0012] 



[0013] 
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[0015] 
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[Means to Solve the Problems] 

this invention, in order to solve aforementioned problem, 
adopts thefollowing motor. 

[0011] 

V groove which is provided in (1) first substrate 
corresponding to this,with V groove of second substrate 
which is provided in tip vicinity of the optical fibre work 
direction posterior edge point of clamping part of 
theaforementioned optical fibre and work direction front edge 
point of fixture of aforementioned optica! fibre in V groove of 
aforementioned first substrate between, optical connector 
plugo which generates deflection in aforementioned optical 
fibre 

[0012] 

When aforementioned optical fibre bends with (2) work, 
optical connector plugo which isstated in aforementioned ( 1 ) 
which is kept with state where theaforementioned optical fibre 
contacts sidewall of V groove of theaforementioned second 
substrate, at same time, center of theaforementioned optical 
fibre from surface of aforementioned second substrate 
becomes inside 

[0013] 

Before (3) engaging when aforementioned optical fibre is 
linear, the optical connector plug e which is stated in 
aforementioned (1) which is kept with the state where 
aforementioned optical fibre contacts sidewall of V groove of 
aforementioned first substrate, at same time, center of 
theaforementioned optical fibre from surface of 
aforementioned second substrate becomes inside 

[0014] 

With vicinity of fixture of (4) aforementioned optical fibre, 
optical connector plug 0 which is stated in aforementioned 
(1) where slit was formed to perpendicular direction vis-a-vis 

V groove of aforementioned first substrate 

[0015] 

optical connector plugo which is stated in aforementioned 
(1) where taper wasformed to work direction rear edge side of 

V groove of (5)aforementioned second substrate 

[0016] 

[Embodiment of the Invention] 

Referring to Figure 1 -Figure 11 concerning one embodiment 
example of this invention, youexplain. 

[0017] 

As for Figure 1 , with oblique view which shows optical 
connector plug entirety beforeengaging, as for Figure 2 it is a 
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oblique view of tip portion. 

optical connector plug, in group board opposing 1 which 
possesses V groove 2 of plural (10) which is processed 
parallel with 0.25 mm pitch vis-a-vis thework axis and 
substrate 1, group board to be locked inside V groove 2 of 
substrate 1 with rear end portion (opposite side of work side) 
of holder 5 and optical connector plug which keep 3 which 
possesses V groove 4 of same number which is processed 
with thesame gait and substrate 1, at same time, With front 
end portion with domain which was formed by V groove 2,4 
of the substrate 1,3 configuration it is done from optical fibre 
6 which clamping is done. 

[0018] 

V groove 2,4 of substrate 1,3, because it corresponds to 
narrow pitch (0.25 mm ), isprocessed by precision fabrication 
technology of precision of micron order. 

It can use to material of substrate 1,3, glass, zirconia, 
silicon etc. 

As for fixing of substrate 1 and substrate 3, into V groove 7,8 
for position alignment which is provided in respective both 
sides 2 site, inserting pin 9 of the cylinder which is processed 
in high precision, position alignment after doing, it doeswith 
adhesive. 

[0019] 

In addition, as shown in Figure 3, also to form beforehand as 
oneunit it is possible substrate 10 with precision mold 
technology . 

[0020] 

Figure 4 is oblique view which shows state where optical 
fibre strand 6a is lockedto V groove 2 of substrate 1 with rear 
end portion of optical connector plug. 

optical fibre strand 6a is locked with state which parallels to 
sidewall of the V groove 2 by adhesive 1 1 . 

In addition, slit 12 in order to evacuate excess portion of 
adhesive 1 1 in perpendicular direction vis-a-vis V groove 2 is 
processed in substrate 1 . 

optical fibre 6, in order to possess linearity, to become state 
whichparallels to sidewall of V groove 2 in same way 
regarding the front end portion of optical connector plug, 
because as for optical fibre strand 6a which extends from the 
front edge of substrate 1, amount of pull out is little, position 
alignment it is done in thesame way as gait precision of V 
groove 2 accurately, in addition, also the height direction 
(Vis-a-vis surface of substrate 1 vertical direction ) of optical 
fibre strand 6a is done position alignment in same 
wayaccurately. 
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[0021] 

front view, top view and sectional view of optical connector 
plug, are shown respectively in the Figure 5~Figure 7. 

[0022] 

As for Figure 8, when engaging (Illustration of adapter is 
abbreviated. ), as for oblique view. Figure 9 which shows 
the state where optical fibre strand 6a generates deflection 
inside optical connector plug, as for the sectional view. 
Figure 10 which shows aforementioned state, it is a oblique 
view which shows clamping state of optical fibre strand 6a 
with V groove 2 of substrate 1 in theaforementioned state and 
V groove 4 of substrate 3. 

[0023] 

When engaging, optical fibre strand 6a, receiving load from 
tip, ispushed in by work axial direction, generates deflection 
inside optical connector plug. 

With load which occurs due to this deflection , close adhesion 
of each ends of optical fibre strand 6a,6a of pair is done. 



You explain below concerning portion of optical fibre strand 
6a where deflection occurs. 

[0024] 

In Figure 8~Figure 10, V groove 2 of substrate 1 
corresponding to this, with the V groove 4 of substrate 3 
which is provided in tip vicinity of optical fibre strand 6a 
thework direction posterior edge point of clamping part of 
optical fibre strand 6a (point A in Figure 8~Figure 10 ) with, 
betweenwork direction front edge point (point B in Figure 8 
and Figure 9 ) of adhesive fixture part of optical fibre strand 
6a in the V groove 2 of substrate 1, deflection of optical fibre 
strand 6a occurs. 

In order optical fibre strand 6a in order injury not to do to try 
by angle of V groove 4 and to make deflection easy, taper 4a 
is provided in the inlet of V groove 4. 

[0025] 

With optical connector of system which connects optical fibre 
6,6 of pair directly, with load which occurs due to deflection 
of optical fibre strand 6a,close adhesion of each end face of 
optical fibre strand 6a,6a of pair is done. 

As a result, connection loss is small, at same time, connection 
of optical fibre 6,6 of pair where reflected return light is little 
can beactualized. 

[0026] 

load which occurs due to deflection of optical fibre differs 
dependingupon mounting condition of point A and point B. 
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A jSlCfc^TlijOr'f/N'fitli 6a 
3 <D V ft 4 OflBC&ft&tl. fr-O. %Z>74i \* 
«^ 6a ©+<0*<Sffi 3 (DSE<fcyflffl«(V ,=g 4 
<DlIjSfJ)[c<4a-r-5Ctlcd:y v @3£i8£f**)< 

t^^. )J:ot. -j^(D3fe77"('/^*g 6a,6a <D 
77^1111 6a OtzfrWZ&im&Zt&X-Z 

[0027] 
[0028] 

VJ^t- ^77^(50/125. u7/$5yK)<D 
ft it 0.2 j£. ^f— 80^ m -CJJDX^ 



<DpI^[Sl^lcifiL^ o )fl^ItBl^^0^^s^■r4i:. a 

H(a)t(b)(C«-rtJ3y-efcSo 
[0029] 

14. A j£<t B jiSCDBB©*** 10mm [Cfg^Lfc 
«£.B*tfffl£«ftfNDt* 0.34N.-**>< 

H£ttftf*-e»*3&«i»«ftfra>fc*o.i7Ni: 

lc<t**««ffe©«llD»(=J:y , 
[0030] 

[0031] 



It becomes fixed end condition optical fibre strand 6a by 
fixing being done in V groove 2 of substrate 1 regarding point 
B. 

In addition, optical fibre strand 6a is kept in sidewall of V 
groove 4 of substrate 3 regarding point A, at same time, fixed 
end condition is actualized the center of optical fibre strand 6a 
by being position of inside (peak side of V groove 4 ) from 
surface of substrate 3. 

(On one hand being a fixed end condition, when other is 
support end condition, load which occurs due to deflection 
becomes half. ) Depending, it can acquire load which is 
necessary in order tostick each end face of optical fibre strand 
6a,6a of pair with deflection of the optical fibre strand 6a. 

[0027] 

load which is necessary in order to stick each end face of 
optical fibre strand of pair is decided by processing state* 
angle, taper diameter of each end face. 

[0028] 

In case of multiple modes optical fibre (50/125, 
core/cladding ), when connecting optical fibre strand of pair 
whichis processed with angle 0. second, tape diameter 
80;mu m, load ofapproximately 0.3 Nextent is necessary with 
worst condition. 

When (These angle and taper diameter are close to possible 
limit of thepresent fabrication technology. ) aforementioned 
explanation is illustrated, as shown in the Figure 1 1 (a ) and 
(b ), is. 

[0029] 

load which occurs due to deflection of optical fibre strand, 
when length between point A and point B to 10 mm sets 
when, both is fixed end condition, 0.34 N. one side being a 
fixed end condition when other is the support end condition, 
becomes 0.17 N. 

It is possible to increase load with point A and making 
between point B short, but in case of optical multiple core 
connector of connection system whichuses deflection of 
optical fibre strand, it is difficult considerably to increase load 
with increase etc of connection loss with breakage, 
deflection attime of deflection of optical fibre strand. 

[0030] 

[Effects of the Invention] 

As been clear from explanation above, according to this 
invention, it ispossible to possess following effect. 

[0031] 
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[0032] 



pa 



[0033] 
[Hi] 

[02] 
[03] 
[04] 

*«W©-SSitfl!>»«fll::*Slt*«£*lR]« 

[05] 
[06] 

*«^0-MS©»a««>±iEEi-c&*. 

[07] 
[08] 



variation of optical fibre which extends from tip portion of 
optical connector plug bybeing locked with state where (1) 
optical fibre parallels to sidewall of V groove of substrate, 
decreases, alignment of high precision withpossible, can 
actualize preferred optical connector plug in narrow pitch. 

[0032] 

At time of (2) work, because because is vertical, 
interferencebetween optical fibre which is adjacent does not 
occur deflection direction of optical fibre vis-a-vis work axis, 
connection of optical connector stabilizes. 

[0033] 

It can occur load which is necessary for contact of end face of 
optical fibre of (3) pair, due to simple structure , 2 fixed end 
condition with V groove which is provided respectively in 2 
substrate. 

[Brief Explanation of the Drawing(s)] 
[Figure 1] 

It is a oblique view of one embodiment example of this 
invention. 

[Figure 2] 

It is a oblique view of tip portion in one embodiment example 
of this invention. 

[Figure 3] 

It is a oblique view of tip portion in design change example of 
one embodiment example of this invention. 

[Figure 4] 

With work direction rear end portion in one embodiment 
example of this invention the optical fibre core wire is oblique 
view which shows state which fixing is done in V groove of 
substrate. 

[Figure 5] 

It is a front view of one embodiment example of this 
invention. 

[Figure 6] 

It is a top view of one embodiment example of this invention. 
[Figure 7] 

It is a sectional view of one embodiment example of this 
invention. 

[Figure 8] 

In one embodiment example of this invention, it is a oblique 
view which shows state where deflection occurs in optical 
fibre strand. 
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[En] 
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[Figure 9] 

In one embodiment example of this invention, it is a sectional 
view which shows state where deflection occurs in optical 
fibre strand. 

[Figure 10] 

In one embodiment example of this invention, it is a oblique 
view which shows clamping state of optical fibre strand with 
each V groove of 2 substrate. 

[Figure 11] 

With sectional view of tip portion of optical fibre strand, (a ) 
shows angle* diameterand taper diameter, (b ) shows 
connected state with worst condition. 

[Figure 12] 

It is a oblique view before engaging of conventional optical 
multiple core connector. 

[Explanation of Symbols in Drawings] 

1 

substrate 
10 

substrate 
11 

adhesive 
12 
slit 
2 

V groove 
3 

substrate 
4 

V groove 
4a 
taper 

5 

holder 
6 

optical fibre 
6a 
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Drawings 
[01] 



[02] 




optical fibre strand 
7 

V groove for position alignment 
8 

V groove for position alignment 
9 

pin 

[Figure 1] 




[Figure 2] 
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[Figure 5] 



[03] 



[Figure 3] 
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[04] [Figure 4] 
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[Figure 9] 
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[Figure 8] 




[010] 




[Figure 10] 



[011] 



[Figure 11] 
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